Role of extracellular cues to trigger the metabolic phase shifting from acidogenesis to solventogenesis in Clostridium acetobutylicum.
Clostridium acetobutylicum exhibits a two-step metabolic pathway where substrates are first converted to organic acids accompanied by a decrease in pH. The acids are then assimilated to organic solvents. The transition from the acid-producing (acidogenesis) to the solvent-producing phase (solventogenesis) is controlled by integration of a number of cellular and environmental cues, whose precise mode of action are not well understood. In this study, a series of batch experiments were performed to understand the impact of extracellular cues in regulating the dynamics of acidogenesis and solventogenesis. It is demonstrated that the two phases operate independently of each other and the growth phase of the cell, i.e. the cues controlling a phase are not linked to the status of the other phase or the growth phase of the cell. Kinetic experiments demonstrated that there exist two previously uncharacterized negative feedback loops controlling the amounts of acids produced in the acidogenesis phase.